Synthesis of iron based electrocatalyst for air-cathode mircrobial fuel cell (MFC) by Vignes,  Rasiah
 16 
3 MATERIALS AND METHODS 
 
3.1 Materials 
All the materials (chemicals) that were used during the synthesis of Fe electrocatalyst 
will be listed and their physical properties will be detailed out as follows: 
 
 
 1,10-Phenanthroline (Phen)  
 
Table 3-1: Physical properties of 1,10-Phenanthroline 
                      Physical Properties 
 
CAS Number 
 
66-71-7 
Molecular Formula C12H8N2 
Physical State Solid 
Molecular Weight 180.21 g/mol 
Appearance Off-white 
Odour Weak Odour 
Melting Point  97 - 102 °C 
Purity  99.9 % 
Source: Sigma-Aldrich MSDS for 1,10-phenanthroline 
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 Iron(II) Oxalate 
 
Table 3-2: Physical properties of Iron (II) Oxalate 
                            Physical Properties 
 
CAS Number 
 
6047-25-2 
Molecular Formula C2O4Fe.2H2O 
Physical State yellow powder 
Molecular Weight 179.89 g/mol 
Odour Weak Odour 
Melting Point  190 °C 
Density   2.28 g/cm
3  
Solubility  Slightly soluble. 
 
Source: Sigma-Aldrich MSDS for Ethanol 
 
 Ammonia gas (NH3) 
 
Table 3-3: Physical Properties of Ammonia gas (NH3) 
                       Physical Properties 
CAS Number 7664-41-7 
Molecular Formula NH3 
Physical State Gas 
Molecular Weight 17 g/mol 
Appearance Colourless gas 
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Odour Pungent smell 
Melting Point  -77.7°C 
Boiling Point (1 atm) -33.4  °C 
Specific Gravity  0.59 
Solubility in water ( vol/vol at 20 °C) 0.848 
Vapor Pressure at  21.1 °C 114.4 psig 
Source: Air Products, MSDS of Ammonia 
 
 Nitrogen gas (N2) 
 
Table 3-4: Physical properties of Nitrogen (N2) 
                               Physical Properties 
CAS Number 7727-37-9 
Molecular Formula N2 
Physical State Gas 
Molecular Weight 28.02 g/mol 
Appearance Colourless gas 
Odour Pungent smell 
Melting Point  -210.01°C 
Boiling Point (1 atm) -195.79  °C 
Specific Gravity (ft
3
/lb) 13.8889 
Source: AIRGAS INC MSDS for Nitrogen 
 
 
